Acetazolamide (Diamox) is a carbonic anhydrase inhibitor used in ophthalmology to control intraocular pressure (IOP).' It is prescribed in conjunction with single or multiple topical treatment, and has been available for many years in the UK as a 250 mg tablet. In the early 1960s a sustained release formation (Sustet) was marketed containing 500 mg of the active drug. Several studies have confirmed the efficacy of both preparations in lowering IOP.2-8 However, many side effects have been encountered and were thought to be dose related with both formulations.9'0 In an effort to reduce these effects smaller doses of acetazolamide have been tried over short periods of time. ' 12 However, no study has compared the effects of the same doses of the two formulations available in the UK on IOP over 12-or The patients whose IOP was controlled were allocated randomly to either acetazolamide tablets and dummy Sustet or dummy tablets and active Sustet. Each patient was seen weekly, when the IOP was checked and a blood sample taken for plasma acetazolamide estimation by high performance liquid chromatography (HPLC). After four weeks of treatment the patients were admitted for a 24-hour profile of their IOP. The times of the readings were at 08 00, 09 00, 10 00, 11 00, 12 00, 14 00, 16 00, 1800, 2200, 0400, and 0800. Blood was taken simultaneously for plasma acetazolamide estimation. At the end of the study each patient completed a questionnaire about specific side effects during the previous month's treatment. Before discharge each patient was given the alternative systemic formulation and seen again at weekly intervals in the outpatient department for four weeks. They were then readmitted for a second 24-hour profile. On this occasion in addition to their comments on the possible side effects each patient was asked if they had a preference for either period of treatment. Finally the patients completed a third profile of their IOP one week later after cessation of systemic treatment.
Results
Twenty patients completed the protocol. Of the 35 that were started on the run-in dose of Sustet 11 were withdrawn on account of side effects during this period. The remainder ofthe patients who were withdrawn did so during the crossover study -two on account of lack of control of IOP, one for personal reasons, and the other because of tinnitus exacerbated by an upper respiratory tract infection. Seventeen patients completed the third inpatient profile of their IOP while not taking acetazolamide. Three could not do so for personal reasons.
Of those patients who completed the crossover study 11 were on topical timolol 0-25% twice daily and the remaining nine were on pilocarpine 2% or 4% four times daily. Sixteen were taking 500 mg acetazolamide at night, one was on 500 mg in the morning, and three patients were taking 500 mg twice daily. Of the seventeen patients who completed the post withdrawal profile (control) 10 were on timolol and the remainder on pilocarpine.
The results of the 24-hour profiles of IOP in the worse eyes of those patients who completed the protocol showed that the mean, minimum, and maximum IOP were indistinguishable between both formulations (Fig 1) . Furthermore the diurnal curves for the mean IOP were also similar (Fig 2) (Fig 3) . It was noteworthy that there was little difference between the mean, minimum, and maximum plasma concentrations of both formulations (Fig 4) during the inpatient profiles. This could have been due to the fact that most patients had an evening dose and the peak concentration was therefore missed. Nevertheless the range on acetazolamide tablets (15-5 mg/l, SD 4 7) was greater than on Sustets (11-6 mg/l, SD 4 9). It was significant that there was no discernible relationship between the diurnal plasma concentration of acetazolamide (tablets or Sustets) and the IOP (Figs 2, 3) . This is clearly demonstrated by the fact that there was no relationship between the mean plasma concentration and the highest IOP in the worse eyes (Fig 5) .
The results of the questionnaire on specified side effects and their severity are presented in Table I . The number of patients reporting particular side effects on both formulations did not differ greatly. Furthermore there was no change in the blood counts of any patient. There was, however, a small reduction in the serum potassium during the first month but this was not sustained. The serum creatinine and bilirubin rose slightly during the same period but this tendency was not maintained for the remainder of the study.
At the end of the crossover study each patient was asked if he or she had a preference for either course of treatment. Of the 17 patients on once daily treatment one preferred the tablets, another the Sustets, and the rest had no preference. Of the three patients on twice daily treatment two preferred the Sustet, one found it easier to swallow, and the second felt better. The third patient had no preference. Discussion Recent studies on acetazolamide have concentrated on the short term effects on lOP. 1112 In particular Friedland et al" showed that a dose of 63 mg of acetazolamide produced a drop of IOP which higher doses did not increase significantly in a group of ocular hypertensives. This does gave a plasma value of 4-5 mg/l, which is calculated to give 99% inhibition of carbonic anhydrase in the ciliary epithelium. In our study the mean plasma concentration on acetazolamide tablets was 8-6 mg/l (SD 2-8) and on Sustets was 9X7 mg/l (SD 3-8). This could account for the satisfactory control of IOP in this group of patients, but the topical treatment may have had an overriding influence. However, the withdrawal of acetazolamide produced a significant rise in IOP (Fig 2) . Perhaps a future study might look at the plasma levels in those patients whose IOP was not controlled satisfactorily on a given regimen.
Berson et al4 showed that there was no significant difference in the ability of 500 mg Sustet given twice daily to lower the IOP in comparison with 250 mg of acetazolamide tablet four times a day in a group of glaucomatous patients uncontrolled on one or more topical During the run-in period of this study patients -were started on 500 mg of Sustet in the morning to counteract the diurnal rise in IOP. However, 11 patients were withdrawn owing to side effects. -In an attempt to improve recruitment an evening dose was tried. This reduced the incidence and severity of the side effects considerably. When the code of the trial was broken, it was surprising to find there was no significant difference in the number of patients reporting specified side effects on the two formulations of acetazolamide. This finding lends support for an evening dose -schedule and perhaps to the common belief that the subjective side effects relate to the peak concentration, especially with long-term use.
In conclusion, most patients in this study, who had primary open-angle glaucoma uncontrolled on single topical treatment, .were adequately controlled on the addition of 500 mg (2 x 250 mg) ofacetazolamide tablets or one Sustet (500 mg) at night. The severity of side effects was also reduced. Thus an evening dose of acetazolamide in conjunction with topical therapy may well have a beneficial effect on compliance in the treatment of open-angle glaucoma.
